What is claimed is: 

1 A met hod for detecting nucleic acid target segu^nces in a sample 

2 comprising: 

3 contacting a sample of nucleic acids witl^tT^oligonucleotide probe 

4 under conditions favorable for hybridization^he oligonucleotide probe having 

5 a sequence at least partially complementary to a target nucleic acid sequence 

6 to be detected, the oligonucleotide prpbe including a fluorescent reporter 

7 molecule and a quencher molecute capable of quenching the fluorescence of 

8 said reporter molecule, said oligonucleotide probe existing in at least one 

9 single-stranded conformation when unhybridized where said quencher 

10 molecule quenches the fluorescence of said reporter molecule, said 

1 1 oligonucleotide probe/existing in at least one conformation when hybridized to 

12 said target polynucleotide where the fluorescence intensity of said reporter 



13 molecule wherysaid oligonucleotide probe is hybridized to said target 

14 polynucleotide is greater than the fluorescence intensity of said reporter 

15 molecule when said oligonucleotide probe is not hybridized to said target 

16 polyr^cleotide; 

17 and 

18 I monitoring the fluorescence of said reporter molecule, an increase in the 

19 fluorescence intensity of the reporter molecule indicating the presence of the 

20 target sequence. 



1 2. The method according to claim 1 wherein the fluorescence 

2 intensity of said reporter molecule when said oligonucleotide probe is hybridized 

3 to said target polynucleotide is at least about a/factor of 6 greater than the 

4 fluorescence intensity of said said reporter rtiolecule when said oligonucleotide 

5 probe is not hybridized to said target polynucleotide. 



0'] 



x . 11 



-45 - 

Atty Docket No.: PELM 4264CIP2 PD/DJW 
W:\H&D\PELM\4264C2\4264C2.002 



1 3. The method according to claim 1 wherein said reporter moleculeJs 

2 separated from said quencher molecule by at least about 15 nucleotides. / 

1 4. The method according to claim 3 wherein said reporter molecule is 

2 separated from said quencher molecule by between about 15 and 60/ 

3 nucleotides. / 

1 5. The method according to claim 1 wherein said reporter molecule is 

2 separated from said quencher molecule by at least about 18 nucleotides. 

1 6. The method according to claim 5 wherein said reporter molecule is 

2 separated from said quencher molecule by betweepi about 18 and 30 

3 nucleotides. / 

1 7. The method according to claim 1 wherein the reporter molecule is 

2 attached to a 3' terminal nucleotide of the probe. 

1 8. The method according to claim 7 wherein the quencher molecule is 

2 attached to a 5* terminal nucleotide of the probe. 

1 9. The method according to claim 1 wherein the reporter molecule is 

2 attached to a 5* terminal Nucleotide of the probe. 

1 10. The method according to claim 9 wherein the quencher molecule is 

2 attached to a 3' Wminal nucleotide of the probe. 

1 11. /The method according to claim 1 wherein the quencher molecule is 

2 attached to/a 3' terminal nucleotide of the probe. 
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12. The method according to claim 1 wherein the quencher molecu^ is 
attached to a 5' terminal nucleotide of the probe. 



1 13. The method according to claim 1 wherein said nuclei^ acid 

2 polymerase is a thermostable nucleic acid polymerase. 

1 14. The method according to claim 1 wherein saiQ reporter molecule is 

2 a fluorescein dye and said quencher molecule is a rhodamine dye. 



1 /5. A method for detecting nucleic acid^rget sequences in a sample 

2 comprising: 

3 contacting a sample of nucleic acicfe with an oligonucleotide probe 

4 under conditions favorable for hybridiz^ftion, the oligonucleotide probe having 

5 a sequence at least partially complementary to a target nucleic acid sequence 

6 to be detected, the oligonucleotide probe including a fluorescent reporter 

7 molecule and a fluorescent quencher molecule capable of quenching the 

8 fluorescence of said reporte&rnolecule, said oligonucleotide probe existing in 

9 at least one single-strandetl conformation when unhybridized where said 

10 quencher molecule quenches the fluorescence of said reporter molecule, said 

11 oligonucleotide probe^existing in at least one conformation when hybridized to 

12 said target polynucleotide where the fluorescence of said reporter molecule is 

13 unquenched, the/fluorescence intensity of said reporter molecule being 

14 greater than the fluorescence intensity of said quencher molecule when said 

15 probe is hyb/fdized to said target polynucleotide; 

16 and 

17 rnonrtoring the fluorescence of said reporter molecule, an increase in the 

18 fluorescence intensity of the reporter molecule indicating the presence of the 

1 9 target Sequence. 
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16. The method according to claim 15 wherein the fluorescepde 
intensity of said reporter molecule is at least about a factor of 3.5 oreater than 
the fluorescence intensity of said quencher molecule when said/probe is 
hybridized to said target polynucleotide. / 



47. A method for detecting nucleic acid targef sequences in a sample 



comprising: / 

contacting a sample of nucleic acids wjfn an oligonucleotide probe 
under conditions favorable for hybridization/the oligonucleotide probe having 
a sequence at least partially complementary to a target nucleic acid sequence 
to be detected, the oligonucleotide prproe including a fluorescent reporter 
molecule and a quencher molecule/capable of quenching the fluorescence of 
said reporter molecule, said oligonucleotide probe existing in at least one 
single-stranded conformation When unhybridized where said quencher 
molecule quenches the fluorescence of said reporter molecule, said 
oligonucleotide probe existing in at least one conformation when hybridized to 
said target polynucleotide where the fluorescence of said reporter molecule is 
unquenched, the ratio'of the fluorescence intensities of said reporter molecule 
to said quencher mplecule when said probe is hybridized to said target 
polynucleotide is greater than the ratio of the fluorescence intensities of said 
reporter molecule to said quencher molecule when said probe is single- 
stranded; / 
and / 

monitoring the fluorescence of said reporter molecule, an increase in the 
fluorescence intensity of the reporter molecule indicating the presence of the 
target sequence. 

/ 18. The method according to claim 17 wherein the ratio of the 
fluorescence intensities of said reporter molecule to said quencher molecule 
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1 when said probe is hybridized to said target polynucleotide is at least about 

2 factor of 6 greater than the ratio of the fluorescence intensities of said reporter 

3 molecule to said quencher molecule when said probe is single-strandec 

1 A method f° r detecting nucleic acid target sequence^m a sample 

2 comprising: 

3 contacting a sample of nucleic acids with an oligonucleotide probe 

4 attached to a solid support under conditions favorable idr hybridization, the 

5 oligonucleotide probe having a sequence at least partially complementary to a 

6 target nucleic acid sequence to be detected, the oligonucleotide probe 

7 including a fluorescent reporter molecule and ayijuencher molecule capable of 
^ 8 quenching the fluorescence of said reporter rrfolecule, said oligonucleotide 

2 9 probe existing in at least one single-stranded conformation when 
fd 10 unhybridized where said quencher molecule quenches the fluorescence of 

^ 1 1 said reporter molecule, said oligonucleotide probe existing in at least one 

SS 12 conformation when hybridized to ssfid target polynucleotide where the 
T* 13 fluorescence intensity of said reporter molecule when said oligonucleotide 
lT! 14 probe is hybridized to said target polynucleotide is greater than the 

ry / 

o 15 fluorescence intensity of said reporter molecule when said oligonucleotide 
■ q 16 probe is not hybridized t^said target polynucleotide; 

m 17 and 

18 monitoring the fluorescence of said reporter molecule, an increase in the 

19 fluorescence intensify of the reporter molecule indicating the presence of the 

20 target sequence. 

1 20. /The method according to claim 19 wherein the fluorescence 

2 intensity of/said reporter molecule when said oligonucleotide probe is hybridized 

3 to said target polynucleotide is at least about a factor of 6 greater than the 
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1 fluorescence intensity of said reporter molecule when said oligonucleotide probe 

2 is not hybridized to said target polynucleotide. / 

1 21. The method according to claim 19 wherein said reporter/molecule 

2 is separated from said quencher molecule by at least about 15 nucleotides. 

1 22. The method according to claim 21 wherein said/reporter molecule 

2 is separated from said quencher molecule by between aboett 15 and 60 

3 nucleotides. / 

1 23. The method according to claim 19 wherein said reporter molecule 

2 is separated from said quencher molecule by at least about 18 nucleotides. 

1 24. The method according to clairn 23 wherein said reporter molecule 

2 is separated from said quencher molecule by between about 18 and 30 

3 nucleotides. / 

1 25. The method according to claim 19 wherein the reporter molecule is 

2 attached to a 3' terminal nucleotide of the probe. 

1 26. The method Recording to claim 25 wherein the quencher molecule 

2 is attached to a 5' terminal nucleotide of the probe. 

1 27. The method according to claim 19 wherein the reporter molecule is 

2 attached to a 5* terminal nucleotide of the probe. 

1 28. /The method according to claim 27 wherein the quencher molecule 

2 is attachecrto a 3' terminal nucleotide of the probe. 
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1 29. The method according to claim 19 wherein the quencher molecule 

2 is attached to a 3* terminal nucleotide of the probe. / 

1 30. The method according to claim 19 wherein the quenciw molecule 

2 is attached to a 5' terminal nucleotide of the probe. / 

1 31 . The method according to claim 1 9 wherein said reporter molecule 

2 is a fluorescein dye and said quencher molecule is a rhojzfamine dye. 

1 32. The method according to claim 19 wherein the probe is attached to 

2 the solid support by a linker. / 

1 33. The method according to claiirr 32 wherein the linker separates the 

2 probe from the solid support by at least Zy atoms. 

1 34. The method according Jto claim 33 wherein the linker separates the 

2 probe from the solid support by atieast 50 atoms. 

1 35. The method according to claim 32 wherein the linker is a 

2 functionalized polyethylene/glycol. 

1 36. The metjrtod according to claim 35 wherein the linker is a 

2 polynucleotide. / 

1 ^37^" A/method for detecting nucleic acid target sequences in a sample 

2 comprising: / 

3 contacting a sample of nucleic acids with an oligonucleotide probe 

4 attached to a solid support under conditions favorable for hybridization, the 

5 oligonucleotide probe having a sequence at least partially complementary to a 

o/ 
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1 target nucleic acid sequence to be detected, the oligonucleotide probe 

2 including a fluorescent reporter molecule and a fluorescent quencbfer 

3 molecule capable of quenching the fluorescence of said reporter molecule, 

4 said oligonucleotide probe existing in at least one single-strantied 

5 conformation when unhybridized where said quencher molecule quenches 

6 the fluorescence of said reporter molecule, said oligonucleotide probe existing 

7 in at least one conformation when hybridized to said target polynucleotide 

8 where the fluorescence of said reporter molecule isoinquehched, the 

9 fluorescence intensity of said reporter molecule being greater than the 

10 fluorescence intensity of said quencher molecule when said probe is 

1 1 hybridized to said target polynucleotide; / 

12 and / 

13 monitoring the fluorescence of said^reporter molecule, an increase in the 

14 fluorescence intensity of the reporter rnolecule indicating the presence of the 

15 target sequence. / 

16 / 

17 38. The method according to claim 37 wherein the fluorescence 

18 intensity of said reporter mole^le is at least about a factor of 3.5 greater than 

19 the fluorescence intensity ofsaid quencher molecule when said probe is 

20 hybridized to said target polynucleotide. 

/ / 

1 ^$9. A methpd for detecting nucleic acid target sequences in a sample 

2 comprising: / 

3 contacting a sample of nucleic acids with an oligonucleotide probe 

4 attached toya solid support under conditions favorable for hybridization, the 

5 oligonucleotide probe having a sequence at least partially complementary to a 

6 target yucleic acid sequence to be detected, the oligonucleotide probe 

7 including a fluorescent reporter molecule and a fluorescent quencher 

8 mofecule capable of quenching the fluorescence of said reporter molecule, 

0/ 
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said oligonucleotide probe existing in at least one single-stranded 
conformation when unhybridized where said quencher molecule quenches 
the fluorescence of said reporter molecule, said oligonucleotide probe existing 
in at least one conformation when hybridized to said/target polynucleotide 
where the fluorescence of said reporter molecule/is unquenched, the ratio of 
the fluorescence intensities of said reporter meflecule to said quencher 
molecule when said probe is hybridized to^aid target polynucleotide is 
greater than the ratio of the fluorescence intensities of said reporter molecule 
to said quencher molecule when saja probe is singie-stranded; 
and 

monitoring the fluorescence of said reporter molecule, an increase in the 
fluorescence intensity of the/reporter molecule indicating the presence of the 
target sequence. 

40. TYy£ method according to claim 39 wherein the the ratio of the 
fluorescence/fhtensities of said reporter molecule to said quencher molecule 
when saicj/probe is hybridized to said target polynucleotide is at least about a 
factor of 6 greater than the ratio of the fluorescence intensities of said reporter 
molecule to said quencher molecule when said probe is single-stranded. 
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